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“Graphephorum flexwosum, only doubtfully referred to
Graphephorum by Prof. Thurber, is neither one nor the other,
~ but a good genus.
Graphephorum melicoides should be Trisetum melicoides, or if
a genus ( G'raphephorum) be made for it, it should come next to
Trisetum or Avena, for it is evidently Avenaceous.”

The Fossil Flora of the Globe.'

BY LESTER F. WARD.

. Hisroricar View.—The writers of antiquity make no men-
tion of any form ot vegetable petrification. The earliest allusion
10 the subject was made by Albertus Magnus in the thirteenth
century. Agricola and Gesner treated of petrified wood in the
sixteenth century. The first mention of any kind of vegetable
impression in the rocks was made by Daniel Major, of Jena, in
1664. Tn 1699 Edward Lhwyd, of London, wrote an extensive
treatise on such impressions. He maintained that they were the
rémains of plants that had perished in the Noachian deluge. In
‘1109 Scheuchzer, of Switzerland, defended this view m his
“Herbarium Diluvianum,” a large work, in which he .desc?xl.)ed
t_md figured many fossil plants, referring them to species .hvmg
n Europe, In 1718 this author went so far as to classify the
fossi] plants aecording to the system of Tournefort. . Ip 17;‘7@» he
P“l}lished a new edition of the * Herbarium Diluvianum,” into
Whu,:h he introduced this classification, and enumerated 445
“Pecies, A powerful reaction against this method f:ollowgd :
“Omparisons with living plants were carefully made, which failed
10 establish the identity of the fossils. The idea of their exotic
“gIn was thereupon suggested, and for a time p?evalled, but
'owards the close of the eighteenth century this in turn gave
"4y to the true view of the existence of the former geologic pe-
gﬂds with floras of their own differing from that of the present.
bll‘on von Schlotheim headed this new school, and was fo!lqwed

Y Count Sternberg and Adolphe Brongniart, who jointly

unded  the science of vegetable paleontology In the first

"l‘la’li‘tﬁ; %f;the present century.

. ° st attempt to place it upon the footing of a ! systematic

bsttact, prepar, | before the A, A. A. 8,
Ph"“delphia,’ ]lgggared by the author, of a paper read beiore
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science was made by Rev. Henry Steinhauer, of Bethlehem,
Pennsylvania, in a paper read before the American Philosophi-
cal Society, and published in its ‘* Proceedings” for the year
1818. In this paper he described and figured ten species of.
Waller’s genus Phytolithus, which was made to embrace nearly
all forms of vegetable fossils. Two years later Schlotheim, in
his ‘ Petrefactenkunde” applied specific names to 738 fossil
plants. Brongniart, in his “ Prodrome,” published in 1828,
went much farther. He referred many fossil plants to living
genera, and created a largen umber of new extinet genera, He
enumerated 501 species, many of which were fully characterized
apld t,l’\oroughly illustrated in his ¢ Histoire des Végétanx Fos-
siles.

A census of fossil plants was taken by Unger in 1845, which
showed that the number of known species had increased to 1,648,
In 1.848 Goppert made a similar enumeration, and found 2,099
species. The extraordinary activity that followed in the dﬁv?l'
oping of new fossil floras rendered it possible for Schimper; It
1874, to describe about 6,000 species in his great work, “ Traité
d.e Paléontologie Végétale.”” The decade which has elapsed
since the appearance of that work has witnessed extensive nVes
tigations in this field, particularly in the arctic regions and 1D
the United States, and the number of fossil species now knowe
to science is probably between eight and nine thousand. :

GEOLOGICAL VIEW.—The most ancient vegetable remaibs
known are two species of Oldhamia from the Cambrian of Ire-
land. From the Lower Silurian 44 species, chiefly marine alg®
have been named. Among these, however, are included the
earhest’ terrestrial forms, viz,, Fopteris Morieret, Sap., Sphenoph,'l ;
‘um primevum, Lix., and two other vascular plants from the Cin-
cinnati Group. Of the 13 species of the Upper Silurian, five ar¢
vascular plants, and these include Cordaites Robbii, Dawson, from
He.rault.. The Devonian furnish 188 species of fossil plants, 1%
which ferns play the leading role, while from Permo- Carbonifer
ous strata nearly two thonsand species are known. O"IY.G‘
species are found in the whole of the Trias. With the Rheti x
new impulse is felt increasing to the Oolite, in which 419 BPF“‘;’S
occur. Th.e Upper Jurassic and Lower Cretaceous are sparing’y
supplied with the remains of vegetation, but in the (Cenomaniat;
to whieh the beds of Atane, Greenland, and our own Dakot?
troup of Kansas and Nebraska are referred, nearly 500 8
of fossil plants have already been found. The Turomniall,
its probable equivalent in the west, the Fort Benton

with
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nearly destitute of vegetable remains, but the Senonian immedi-
ately overlying it, with which the Canadian geologists have cor-
related certain rich plant beds of British Columbia, and to which
Heer’s flora of Patoot, Greenland, must be referred, yields more
than 350 species. The Laramie Group of the western United
States is thought to be extreme Upper Cretaceous. This is very
rich in plants, and 333 species have already been described from
this horizon.

The Tertiary flora is much more abundant than even that of
the Carboniferous. The Eocene furnishes nearly 800 species
(including our Green River Group and the Paleocene beds of
Sezanne and Gelinden). The Oligocene of Europe yields a some-
what larger number. ~The maximum is attained in the Miocene,
from which more than three thousand fossil plants are known.
The Miocene practically closes the geological series so far as veg-
etable paleontology is concerned. Only about 150 Pleiocene
Species exist, and a still smaller number from the Quatenary.

BoraNicar, View.— I.  First appearance of types.

The Oldhamias of the Cambrian, mentioned in the last paper,
are classed as marine alge of the order Floridece. The ferns,
Equisetinece, and Lycopodinec all appeared in the Lower Silurian.
One species of Cordaites, which is now regarded as the ancestral
type of Coniferce, occurs in the Upper Silurian. .The Rhizoecar-
Pex, according to Dawson, existed in the Devonian of Canada
and Brazi]. : :

The Cycadacer and the Monocotyledons have thelr"earhest
known representatives in the Carboniferons. The order (rnetacec
® represented, according to Heer, in the Oolite of Siberia by his
ecies Fphedrites antiquus. The Dicotyledons first appear in the
Urgonian of Kome, Greenland, through Heer’s single species
Populus primeva.  All three of the divisions of dicotyledonous
Plants occur in great abundance in the Cenomanian. If the
- B®0US Selaginellq is regarded as belonging to the Ligulate, this

small transitional type also first appears in the Cenomanian, at

All the leadin;.; types of vegetation are thus introduced with-

Ot going later down the geological scale than the middle Creta-
Ceous,

1L Age of maximum relative predominance of each type.
: The maripe algwe, of course, being the only vegetation, were
Upreme during the Cambrian and early Silurian. The maxi-

um relative ’ l incipal types
predominance of each of the other principal typ
Was reached as follows: The ferns in the Permian, the Equiset-
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Number of Species of each of the Principal Types of Vegetation that hacxf been
present time, as nearly as it is possible to ascertain, together with the
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S

™ A O —— e ————————————— ——
———

CRYPTOGAMS
R L MUl VUG Wy -
VASCULAR.
E . F NS, R N——:-:-:-e M
(GEOLOGICAL FORMATIO Cellular. .
Rhizo- |Equise- |Lycopo- (Lign-
Ferns. | carpe®. tine:. 3
' -
No. |p. ¢.| No. |p. ¢.| No.|p. ¢c.| No.|p. C.
l
: | 000] | |
PR LIN0B; L rivrvssnssvonsevsronse sesess 30,000/23.89.3,000] 2.05 100{ 0.07, 30 0.02
(o) e i f e ) Sl el WP, B P
Qﬂ&tﬁl’ﬂm. LRI R R T L 27F 33.3 4.9‘} ............. 2# 205* ------------------- ke
-é Amm OOOOOO e rr ey BRERRarsnrnnrnnr 37 %02 ooooooooooooooooooooooooooo T L
b.. PliOCGne. » L I T R 3.1 waw .o.o.nk oooooooooooooooooooooooooooooooo
§ = |Miocene....... P e — | 13§ 5. 1 29 6] 0.2 18 0.6
A EIREDOOHELE aincases o scoversooadabbicins 17 2.2 220 1| .01} 3 0.4
@} o{Oreen RIver......cowermnprrsiien 5 2.2 35 2-09 3 1.3
S T SRS s s Sk 71| 10.3 - 4 PR Srocwn! URRE (R 1 .
CREOOBEIRE 5 Jousonviviosisasnsevaniisenn 3| 2.5 B9 casck mevsan] avuesvlis snases
LE FORTRND R i cosiinins tnosssivasse siai | 13| 3.9 6.9H 1l 08 4| 1.3
% (SEMONIRI  eavresensssosssnssoasanonssas 23 6.5 )1 A ERNE A 1, 0.3
(5nl‘unmian .............................. 1, 20.0 20.0] coaee.fi tances T s iy i
| EILeNOmANian ... ...ovs ssectinians 8 3.3 155 1 0.4, 1| 0.4
| B1DAKOLA ..vevnnanrsirmrenaasisiranasinnes 1 0.5 " Ry MRl I, A (L 7 e
[ PIOBNIL . oo esetmsisesresorsansorusnsomaslssrasvone } Ea 4 078 seeces]s AT RN O T S T
219 UTBONIAN. cccrvrmsvrsenne vrocsrannns] masinss|ssvnnes 46.3 1] 0.9 2.8
LA LY PR ——— A 100 25.6, B0.8]..cv0f sscnse sosnonfiesensfassnssovsaons
§ P Wealﬂéﬂ .............................. 7 5.8i 36.4 ............. aw
z C()l'al ooooooooooooooooooooooooooooooo T1313 lq 29.2 ]8.4} .................................
| B IO0MRE, voiceesanieriasiieerassvsnessnrese 39*{ 938 3L.7 1} €3 3.3
e | LS vvieiine Pkl proidd At ab s st 18 9.7 N £ 2 3.0!...
P’%‘Rhetic.. ................................. 8 6.3 04.3....... ot 3.9..
B K GUDAE . o ren covvrrsonnss susens castrisss[ssossais b ssseai DO oonsoslinonann 7.3
£ Musehelkalk.... ... 2333 1607 IR Wy ey e o
&~ |Bunter Sandstein ............... 5 e fronees 31.9‘.. 4 5i.
POIINIAN covsernser s, | 6| 1.8 186] 55.4.c....f:cunene 7.7 o
é C&Tbonifemna L T T T T 17' : 1“2 42.4* ............. 9.7 0O PR B
Sub-carboniferous........ woeeeennen, o| 3.7 474] 1| 0.8 14.8 oy T
8 DGVODiBD ...... eI rmnmImmMm T 33 17,6 42'0f 3 1.6 8.5 » .
Upper Silurian........ Winersryerses sove] 8| 61.5 16.4)..cea]ivmnens 7.7
4 |Lower Silurian ....... SRRSO 40{ 90.9 | i SR 2.3 ; P
Camhﬂan ooooooooooooooooooooooooo l 2 lm.oﬂ.- » o......toooo.o sasmnenlsnnnan)sonssnss panecn saogued ] mpestye
e {ﬁ____——___—___________———‘

inece and the Lycopodinee in the Carboniferous, the Cycadace®
in the Lias or Oolite, the Conifere in the Wealden or Neocom-
ian, the Monocotyledons in the Eocene, the monochlamydeous
Dicotyledons in the Cenomanian, the polypetalous Dicoty ledons
in the Miocene, and the gamopetalous Dicotyledons in the pres
ent living flera of the globe. ,

I11. Probable true period of origin and of maximum abso-
lute development of each type.
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Jound Fossil in each Geological Formation ; also, the number ezxisting at the
percentage that each type forms of the total flora of each formation.
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Celh';]ar Cryptogams of some kind probably lived in the
urentian, and account for the graphite beds and dark carbon-
'°80US matter of certain Archean rocks. Being an heteroge-
Y e their later representatives belonged to entirely dif-
iarent families. If we include the fungi the number of species
mlpmbably greater in the living flora than it was at any geologi-
all epoch. The ferns, Equisetine, and Lycopodinece probably

“tiginated in the Lower Silurian, and reached their absolute
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maximum in the Carboniferous. The Oycadacer may have orig-
inated as early as the Devonian. They must have attained their
absolute as well as their relative maximum development in the
middle Jurassic. The Conifere through their archaic form, t.b.e
Cordaitew, began in the Lower Silurian. They attained their
full maturity in the Cretaceous, and are now on the decline.
The Monocotyledons probably date back to the Lower Carboni-
ferous or Devonian, and reached their highest expression in the
palms whose reign occupied the early Tertiary. These also are
probably now waning. The Dicotyledons must have had their
real origin in the Lower Jura or Upper Trias; their absolute
probably coincides with their relative development. the Apetale
being now declining, the Polypetalee about stationary, and the
Gamopetalee rapidly advancing.

GENERAL NOTES.

Results of the Philadelphia Meeting.—1t is unnecessary to mention
hose features which are obvious from the nature of the meeting and the large
attendance of botanists. Not among the least results was the awakening to
united action, which must be still further augmented in order to forward meas-
ures of commanding importance which are quite within the scope of the organ-
ization, |

The action in reference to postage on botanical specimens seems to have
been as vigorous and effective as could have been devised. The committee of
the Club did their work well. The resolutions drawn up and presented by the
officers of the Club to the Biological Section of the Association were as follows:

Resolved, 1st. That the Biological Section of the American Association
tor the Advancement of Science earnestly request that the Postmaster Genera}l
recommend to Congress such changes in the existing postal laws as will permit
the transmission through the mails of botanical specimens, accompanied with
the customary written labels, giving name, locality, date of collection and
collector’s name, at fourth-class rates of postage.

Resolved, 2d. That he take such action as may be deemed best to secure
similar regulations in the transmission of botanical specimens to and from
Canada,

Resolved, 3d. That he cause the same subject to be presented before the
Congress of the Universal Postal Union at its meeting in Lisbon in October
next, in order, if possible, to secure like liberality with foreign countries.

The secretary of the Section was instructed to transmit the same to the
to the Postmaster General, Upon the suggestion of the vice-president, Prot.
Cope, a motion was carried to have a committee appointed to wait upon the
Postmaster General, and personally urge the importance of the measures. The




